Stent grafting is one of the treatments for thoracic aortic aneurysm that is said to be less invasive than open surgery. However, it sometimes leads to serious problems: Endoleak and Migration. These problems seem to have a relation to the oversize of the stent or wrong position of the stent on the arterial wall, and so the evaluation of the problems should be performed quantitatively using an in-vitro model with observation of sealing. We have already developed an in-vitro model made of PVA-H for evaluating intracranial interventional devices, however we hadn't yet developed an aortic biomodel. The purpose of this research is the development of an in-vitro model made of PVA-H (Poly Vinyl Alcohol Hydrogel) for the evaluation of endoleak and migration on stent graft.
Introduction
Stent grafting is one of the treatments for thoracic aortic aneurysm that is said to be less invasive than open surgery. However, it sometimes leads to serious problems: Endoleak and Migration. These problems seem to have a relation to the oversize of the stent or wrong position of the stent on the arterial wall, and so the evaluation of the problems should be performed quantitatively using an in-vitro model with observation of sealing. We have already developed an in-vitro model made of PVA-H for evaluating intracranial interventional devices, however we hadn't yet developed an aortic biomodel. The purpose of this research is the development of an in-vitro model made of PVA-H (Poly Vinyl Alcohol Hydrogel) for the evaluation of endoleak and migration on stent graft.
Method
An aortic model was fabricated using PVA-H (Poly Vinyl Alcohol-Hydrogel) [1] . The solvent was a mixture of dimethylsulfoxide (DMSO, Toray Fine Chemicals Co., Ltd.) and distilled water (80/20, w/w). PVA powder (JF-17, JAPAN VAM & POVAL Co., Ltd.) was dissolved in the solvent at 100°C for 2 hours. The concentration of PVA solution was 12 wt%. A mold made of Nylon 12 with an elbow shape with 3.5cm diameter was set as an artery. The solution was on the mold. After the gelation in a freezer at -30°C, the mold was removed and water displacement was performed for removing DMSO.
Result
A J-shaped aortic model made of PVA-H is successfully fabricated with high transparency. The high transparency indicates that PVA can produce the same surface roughness as the surface roughness of conventional vascular biological model. In addition, the wall thickness is acceptably controlled. Therefore, we revealed the possibility to produce an aortic biomodel using PVA-H to show similar performance of intracranial arteries.
Conclusion
We have developed a method to produce an in-vitro aortic biomodel for the evaluation of endoleak and migration using PVA-H. Using Nylon 12 as a material of the mold, it has been possible to create cheaper than the conventional cerebral aneurysm model without degrading the performance.
